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Water Quality Monitoring & Urban Runoff BMP 

Treatment Effectiveness in Santa Monica



Projects in this Presentation

�Centinela Sub-Watershed, Westside 

Water Quality Improvement Project -

SAC

�Montana Sub-Watershed, Montana 

Dry-Wet Weather Runoff Treatment 

Project

�Wilshire Sub-Watershed, Wilshire 

Dry-Wet Weather Runoff Treatment 

Project



Overall City Watershed & BMPs



Centinela Sub-Watershed



Montana Sub-Watershed



Wilshire Sub-Watershed



Projects Funding Sources & Partners

�California Integrated Waste 
Management Board

�State Water Resources Control Board

Propositions 12, 13, 40

�Los Angeles Regional Water Control 
Board

�State Coastal Conservancy (Prop 12)

�Los Angeles County Public Works

�City of Santa Monica



Project Funding - Centinela

$1.85 million grants for design, permitting 

and construction

Sources:  Combination of California State 

Propositions 12 and 13 and State Integrated 

Waste Management Board Grants

+ City of Santa Monica matching funds 

= $2.0 million total project budget



Project Funding - Montana

$1.76 million for design, permitting and 

construction

Source:  Combination of California State 

Propositions 13 and 40 Grants, LA County 

Public Works

+ City of Santa Monica matching funds 

= $2.63 million total project budget



Project Funding - Wilshire

$1.68 million for design, permitting and 

construction

Sources:  Combination of California State 

Propositions 12 and 40 Grants, LA County 

Public Works

+ City of Santa Monica matching funds 

= $2.57 million total project budget



Urban Runoff Mitigation Goal

Generic Project Objective:

Design and construct a state-of-the-art 
stormwater quality improvement 
treatment system for direct use or 
infiltration capable of treating all dry 
weather flow and wet weather flows (up 
to 80% runoff volume or the volume from 
the design storm event of 0.75 inches in 
24 hours from a drainage basin, whether a 
private micro-watershed or a public sub-
watershed of the overall City watershed.



Design Objectives

• Treatment systems shall be commercially 

available with a proven track record – no 

prototypes or unproven designs

• No (minimal) moving parts or chemical additives

• No (minimal) electrical power for treatment system

• Select treatment systems on basis of “best 

fit” for site hydraulic conditions and lowest 

life cycle (purchase and installation and 

annual O&M) cost



Ideal BMP Site

• No or minimal Utility Conflicts

• No or minimal Traffic Construction Impacts

• Acceptable Hydraulic Head Available

• Flow to be Diverted from main storm drain

• Site in City of Santa Monica or close by 

outside the City



Project Stormwater Treatment Objectives 

(discharge/non-direct use)

• Screening / Sedimentation to remove 
suspended sediment and all floatable 
trash larger than 1/8-inch in diameter 
from wet weather flows.

• Filtration to remove oil and grease, 
heavy metals, pesticides, and herbicides 
from all dry weather flow.

• Infiltration or Discharge



Project Stormwater Treatment Objectives 

(direct use)

• Screening / Sedimentation to remove 
suspended sediment and all floatable 
trash larger than 1/8-inch in diameter 
from wet weather flows.

• Filtration to remove oil and grease, 
heavy metals, pesticides, and herbicides 
from all dry weather flow.

• Landscape Irrigation (sub-surface)

• Indoor Flushing



Treatment System Selection Criteria

• “Off the Shelf” System

• Verifiable Treatment Claims

• Must be Able to Function Under 

Available Limited Hydraulic Head

• Lowest Life Cycle Cost



Treatment Train Evaluation Process

• Evaluated 7 Devices for High Flow 

Treatment

• Evaluated 5 devices for Dry Weather 

Flow Treatment



Westside Water Quality Treatment Project



Westside Water Quality Treatment Project



Westside Water Quality Treatment Project

Specific Project Objective:

Design and construct a large state-of-the-

art urban runoff treatment system capable 

of treating all dry weather flow (2 cfs) 

and wet weather stormwater runoff for the 

design storm event (0.75 inches in 24 

hours = 33 cfs) from the 330 acre 

Centinela sub-watershed in the City of 

Santa Monica.



Project Schedule

April – August 2006Construction Phase

2001 - 2002Grant Competition

Late 2003 – Early 2004Feasibility Study

July 19, 2004 – Feb. 28, 2005Design Phase

March 1, 2005 – June 30, 2005Permitting Phase

July 21, 2005 – August 18, 2005Advertise for Bids

September 1, 2006Project Closeout/In 

Service



Dry Weather Flow Treatment System

Dry Weather Treatment 
System Selected: 

CONTECH

StormFilter™



Wet Weather Treatment System

BioClean Environmental 
Services Baffle Box™



Mar Vista Park Site Challenges



Mar Vista Park Site Challenge















Westside Water Quality Treatment Project

Water Quality Monitoring Results







Parameter Analyzed:   
Lead ����g/L 

 

 *Wet Weather Event 

 07/31/2007 08/24/2007 09/18/2007 10/29/2007 11/30/2007* 12/14/2007 01/04/2008* 

Influent 
Conc 

ND 17.2 0.335 ND 21.7 -630 2.13 

Outflow 
Conc 

ND 0.585 0.185 ND 14.2 .665 ND 

 

Change ---- -96.6% -44.8% ---- -34.6% +5.5% ≅100% 

1001% ×







−=

ConcInflow

ConcOutflow
Change  

 

ug/L



Parameter Analyzed:   
Copper ����g/L 

 

 *Wet Weather Event 

 07/31/2007 08/24/2007 09/18/2007 10/29/2007 11/30/2007* 12/14/2007 01/04/2008* 

Influent 
Conc 

5.60 40.50 7.10 0.23 118.0 13.8 22.0 

Outflow 
Conc 

5.20 13.00 0.715 ND 83.0 8.65 1.06 

 

Change -7.1% -67.9% -89.9% ≅100% -29.7% -37.3% -95.2% 

1001% ×







−=

ConcInflow

ConcOutflow
Change  

 

ug/L



Parameter Analyzed:   
Zinc ����g/L 

 

 *Wet Weather Event 

 07/31/2007 08/24/2007 09/18/2007 10/29/2007 11/30/2007* 12/14/2007 01/04/2008* 

Influent 
Conc 

118 63.5 31.3 20.0 482 94.0 154 

Outflow 
Conc 

34.0 29.3 10.2 15.2 348 90.5 59.5 

 

Change -71.1% -53.8% -67.4% -24% -27.8% -3.7% -61.4% 

1001% ×







−=

ConcInflow

ConcOutflow
Change  

 

ug/L



Parameter Analyzed:   
Arsenic ����g/L 

 

 *Wet Weather Event 

 07/31/2007 08/24/2007 09/18/2007 10/29/2007 11/30/2007* 12/14/2007 01/04/2008* 

Influent 
Conc 

2.35 3.23 3.02 3.34 0.315 3.07 12.5 

Outflow 
Conc 

1.71 2.21 2.68 1.29 0.310 1.85 11.6 

 

Change -27.2% -31.5% -11.2% -61.3% -1.6% -39.7% -7.2% 

1001% ×







−=

ConcInflow

ConcOutflow
Change  

 

ug/L



Parameter Analyzed:   
Turbidity, NTU 

 

 *Wet Weather Event 

 07/31/2007 08/24/2007 09/18/2007 10/29/2007 11/30/2007* 12/14/2007 01/04/2008* 

Influent 
Conc 

2.01 1.90 6.01 65.7 92.0 11.1 249 

Outflow 
Conc 

1.27 1.26 6.55 1.45 81.2 1.72 15.0 

 

Change -36.8% -33.7% +9.0% -97.8% -11.7% -84.5% -94% 

1001% ×







−=

ConcInflow

ConcOutflow
Change  

 



Parameter Analyzed:   
Total Suspended Solids ����g/L 

 

 *Wet Weather Event 

 07/31/2007 08/24/2007 09/18/2007 10/29/2007 11/30/2007* 12/14/2007 01/04/2008* 

Influent 
Conc 

9.00 8.0 8.0 216 144 43.0 588 

Outflow 
Conc 

7.00 8.0 10.0 ND 74 ND 22.0 

 

Change -22.2% No change +25% -100% -48.6% -100% -96.3% 

1001% ×







−=

ConcInflow

ConcOutflow
Change  

 

mg/L



Parameter Analyzed:   
Fecal Coliforms (MPN/100 mL) 

 

 *Wet Weather Event 

 07/31/2007 08/24/2007 09/18/2007 10/29/2007 11/30/2007* 12/14/2007 01/04/2008* 

Influent 
Conc 

30,000 9,000 >160,000 ---- 16,000 >160,000 >16,000 

Outflow 
Conc 

>23.0 34.0 500 300 16,000 >160,000 800 

 

Change -99.9% -99.6% -99.7% ---- No change No change -95% 

1001% ×







−=

ConcInflow

ConcOutflow
Change  

 



Parameter Analyzed:   
Total Coliforms (MPN/100 mL) 

 

 *Wet Weather Event 

 07/31/2007 08/24/2007 09/18/2007 10/29/2007 11/30/2007* 12/14/2007 01/04/2008* 

Influent 
Conc 

30,000 160,000 7,160,000 ---- >160,000 >160,000 >16,000 

Outflow 
Conc 

>230 34.0 900 300 >160,000 >160,000 16,000 

 

Change -99.9% -99.98% -99.4% ---- No change No change Small 
Change 

1001% ×







−=

ConcInflow

ConcOutflow
Change  

 









Westside Water Quality Treatment Project

Treated Effluent



Montana Dry-Wet Weather Treatment Project



Aerial of Project Site



Project Design



Pre-Construction



Post-Construction

Montana/Ocean Avenues 

Intersection – Project site

CDS vault covers in 

back of intersection 

near curb



Montana Dry-Wet Weather Treatment Project

Specific Project Objective:

Design and construct a large state-of-the-

art urban runoff treatment system capable 

of diverting all dry weather flow (1 cfs) 

and treating wet weather stormwater 

runoff for the design storm event (0.75 

inches in 24 hours = 60 cfs) from the 600 

acre Montana Avenue sub-watershed.



Montana Project Schedule

January, 2002 – Fall, 2005Design Phase

March-April, 2006Advertise for Bids

July, 2007Project Closeout / In 

Service

August, 2006 – June, 2007Construction Phase



Construction – Overview 



Construction – Diversion Box



Construction – CDS 

MicroDrilling

Micro-drilling – return 

line back to main storm 

drain

Micro-drilling machine



Montana Dry-Wet Weather Treatment Project



Construction – CDS 

Installation
Mid-section influent/effluent 

pipes on right, wet well pipe, 

below

Lower CDS Section



Construction – CDS 

Installation

CDS Top of Main 

Unit



Construction – CDS 

Installation

Inside the CDS looking up, 

screening chamber, above influent 

door from main line
Opening where runoff rises from below 

and enters a pipe on other side to the wet 

well



Construction – Monitoring 

Ports (Left) Sampling 

ports, influent (to 

right of CDS) and 

effluent (wet 

weather only, 

bottom of photo)



Construction – Pump Vaults

2 Pump Vaults in 

forefront, Wet Well in 

background



Wet Well & SS Connection
Pumping water out of 

Wet Well, right, into the 

sanitary sewer (bottom)



Post-Construction
Sampling Dry Weather Influent - CDS



Post-Construction
Sampling Dry Weather Effluent – Pump Vault



Water Quality Results – General Minerals



Water Quality Results - Metals



Water Quality Results - Organics



Water Quality Results – Misc.



Water Quality Results Issues

Initial sampling problems first several months:

� Initially, pumps not working regularly 

resulting in standing water that goes septic.  

Cannot sample effluent.

� Very minimal low flow influent; difficult to 

grab sample through existing monitoring port 

or from the storm drain line.

� Wet weather flows so high, sampler is lost 

in system.



Water Quality Results - Bacteria



Water Quality Results – Bacterial Exceedances



Post-Construction – Beach Outlet

Montana beach outlet:  

above, normal situation 

BEFORE project; left, 

normal situation AFTER 

project



Wilshire Dry-Wet Weather Treatment Project



Wilshire Dry-Wet Weather Treatment Project



Aerial of Project Site



Project Design



Wilshire Dry-Wet Weather Treatment Project

Specific Project Objective:

Design and construct a large state-of-the-

art urban runoff treatment system capable 

of diverting all dry weather flow (1 cfs) 

and treating wet weather stormwater 

runoff for the design storm event (0.75 

inches in 24 hours = 60 cfs) from the 600 

acre Wilshire Blvd. sub-watershed.



Wilshire Project Schedule

January, 2002 – Fall, 2005Design Phase

March - April, 2006Advertise for Bids

January, 2008Project Closeout / In 

Service

April – December, 2007Construction Phase



Water Quality Results – Bacteria



Water Quality Results – General Minerals



Water Quality Results – Metals



Water Quality Results – Misc.



Water Quality Results – N/P



Water Quality Results – Organics



Wilshire Dry-Wet Weather Treatment Project

Before Construction



Wilshire Dry-Wet Weather Treatment Project

Post Construction



Thank Thank 

YouYou

310.458.8223310.458.8223

neal.shapiro@smgov.netneal.shapiro@smgov.net

www.smepd.orgwww.smepd.org/runoff/runoff


